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CLAIMS 

What is claimed is: 

1 \. A system for obtaining at least one calibration 

2 profile for an image scanning apparatus, the system 

3 comprising: 

4 a light\ource; 

5 a calibratidn image having a surface illuminated by the 

6 light source; \ 

7 a detector to meaWre an intensity of light obtained from 

8 a plurality of poin\s on the calibration image; 



9 a first memory to stork a first ^urality of light 

10 intensity values measured, by the detector at each of the 

11 points; and \ 

12 a smoothing module to smooth \he plurality of light 

13 intensity values in the first rtvemory so as to form a 

14 calibration profile. \ 

1 2. A system as recited in claim l,\further comprising a 

2 value corrector to correct a second p^^Airality of light 

3 intensity values measured by the detector for the light 

4 obtained from an arbitrary image at eachS^f the points 

5 using the calibration data. \ 
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1 >y3. A system as recited in claim 1, wherein the 

2 calibration image has uniform reflectivity across the 

3 surface 



1 4. A System as recited in claim 1, wherein the smoothing 

2 module rs useful to employ filtering. 
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5. A systeM as recited in claim 1, wherein the smoothing 
module is useful to employ extrapolation and decimation 
upon data of aXsubset of the plurality of points. 

5. A system as raited in claim 4, wherein the filtering 
includes multirate Xiltering. 



1., 



6. A system as recited^in clAifti i, wherein the detector 
is also useful to measurfe an intensity of light obtained 
from a dark image at the ^urality of points, and the 
first memory is to also stofve a plurality of black 
intensity values measured by\he detector at each of the 
points to form a black calibra«x»n profile. 

7. A system as recited in claim 6\ wherein the smoothing 
module is also useful to smooth the^urality of black 
intensity values in the first memory. 

8. A system as recited in claim 7, wherein the smoothing 
module is useful to employ extrapolation, f^tering and 
decimation upon data of a subset of the pluralS^ty of 
points . 



1 9. A system for scanning ime^iges, the system comprising: 
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2 me\ns for providing light; 

3 meangVfor measuring at a nvunber of points on a 

4 transparent object, the intensity of light emitted from 

5 the means for providing light transmitted through the 

6 transparent object to form a first raw profile; and 



7 means for sitoothing the first raw profile to form a 

8 calibration OT-ofile. 

1 10. A system f^or scanning images as recited in claim 9, 

2 further comprising: 

3 means for measuring the intensity of light from the light 

4 transmitted throughXan opaque object at the number of 

5 points to form a second raw profile; and 

6 means for smoothing thte second raw profile to form a 

7 black calibration profiue. 

1 11. A system for scanniri^ images as recited in claim 9, 

2 further comprising 

3 means for measuring the int^sity of light from the light 

4 transmitted through a semi- transparent object at the 

5 number of points to form a seirt^- transparent object 

6 profile; and 

7 means for correcting the semi-traX^sparent object profile 

8 using the calibration profile. 
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1 12. A syfetem for scanning images as recited in claim 11, 

2 further coftorising means for correcting the semi- 

3 transparentNobject profile using the black calibration 

4 profile. \ 

1 \3. A method for improving an initial calibration 

2 prWile having an initial profile extent to form an 

3 improved calibration profile, the initial calibration 

4 prof ile\formed for a scanner employing a linear array CCD 

5 and having a direction of motion, the method comprising: 

6 forming\or the initial calibration profile an 

7 extended pi?;ofile extent in the direction of 

8 motion usingSguadratic extrapolation; 

9 applying multirabe filteriM to the extended 

10 profile to form a faltered profile; and 

11 truncating the f ilteredvprof ile to bring it to 

12 the initial profile extent to form the improved 

13 calibration profile. \ 

1 14. A method as recited in claim iV further comprising 

2 comparing the improved calibration prWile to the initial 

3 calibration profile to determine at leaH^ one occurrence 

4 of a problem condition; and flagging said\at least one 

5 occurrence, \ 

1 15. A method as recited in claim 14, further Comprising 

2 evaluating the flags of said at least one occurr^ice to 

3 determine the usability of the improved calibration 

4 profile. \ 
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A method as recited in claim 13, wherein the 
ibration profile is a white calibration profile. 



17. "A method as in claim 13, wherein the step of forming 
extend\a subset of the initial calibration profile by a 
factor of four. 



1 18. A syst^ as in claim 1, wherein the calibration 

2 image is obtained from chromalin paper. 

1 19. A system as\recited in claim 1, wherein the detector 

2 is a CCD detector\ 
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20. A system as reciNted in cla^ 1, wherein the 
plurality of points ar\ positions of pixels of the 
calibation image, the calibration image having x rows of 
pixels and y columns of pi,^els. 

21. A method for developing valid calibration profile 
for a scanning system, the metl^d comprising: 

scanning an image to obtain bhe plurality of 
calibration signals to an initial extent of the 
image ; 

extrapolating the calibration signals to form 
extended range signals; 
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applying multirate filtering to the expended 
range signals to form a plurality of filtered 
signals; and 
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11 tmncating the plurality of filtered signals to 

12 thk initial extent to form said at least one 

13 valrd profile. 

1 22. A method as recited in claim 21, wherein the at 

2 least one va\id profile includes both a white and a black 

3 calibration profile. 

1 23. A method as\ recited in claim 21, further comprising: 

2 scanning an aVbitrary image to obtain an 

3 plurality of aEi)itrary signals; and employing 

4 said at least one calibration profile to 

5 correct the plurs^ty of arbi^^ry signals. 

1 24 An article of manufacture comprising: 

2 a computer usable medium having computer readable program 

3 code means embodied thereinXfor causing the development 

4 of a valid calibration profire for a scanning system, the 

5 computer readable program code^.means in said article of 

6 manufacture comprising computerX readable program code 

7 means for causing a computer to €^ffect: 

8 scanning an image to obtain tire plurality of 

9 calibration signals to an initial extent of the 

10 image; \ 

11 extrapolating the calibration signals to form 

12 extended range signals; \ 
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awjlying multirate filtering to the extended 
ranae signals to form a plurality of filtered 
signals; and 



,al extent to form said at least one 



1 25. An article ok manufacture as recited in claim 24, 

2 wherein the at leas^ one valid profile includes both a 

3 white and a black calibration profile. 

1 26. An article of manufacture as recited in claim 24, 

2 further comprising computer readalfe^ program code means 



3 for causing the computer Gp ef f ettt^scanning an arbitrary 



4 image to obtain an plurality of arbitrary signals; and 

5 employing said at least one Calibration profile to 

6 correct the plurality of arbiGxary signals 

1 27. A program storage device rea^dable by machine, 

2 tangibly embodying a program of instructions executable 

3 by the machine to perform method stteps for developing a 

4 valid calibration profile for a scanVlng system, said 

5 method steps comprising: \ 

6 scanning an image to obtain the plurality of 

7 calibration signals to an initial extent of the 

8 image ; \ 

9 extrapolating the calibration signals toXform 
10 extended range signals; \ 
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applying multirate filtering to the extended 
rang^ signals to form a plurality of filtered 
signa\s; and 



truncating the plurality of filtered signals to 
the initial extent to form said at least one 
valid profile. 



1 28. A program stora>ge device readable by machine, as 

2 recited in claim 27, v»(herein the at least one valid 

3 profile includes both aWhite and a black calibration 

4 profile. \ /V 



1 29. A program storage device readable by machine, 

2 tangibly embodying a program \f instructions executable 

3 by the machine to perform mefhod steps for developing a 

4 valid calibration profile for a X^anning system, as 

5 recited in claim 27, said method ^rther comprising 

6 scanning an arbitrary image to obtain an plurality of 

7 arbitrary signals; and employing saicL at least one 

8 calibration profile to correct the pl\iVality of arbitrary 

9 signals. \ 

1 30. A system as recited in claim 8, whereiri the 

2 filtering includes multirate filtering. \ 

1 31, A system as recited in claim 30, wherein tl;^ 

2 multirate filtering, is repeated a number of time^ 

1 32. A method\p^ scanning images, the method comprising: 

2 providing a sobsrce of light; 
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3 nveasuring at a number of points on a 

4 transparent object, the intensity of light 

5 emi^tted from the source of light transmitted 

6 through the transparent object and forming a 

7 firs a raw profile; and 

8 smoothing the first raw profile to form a 

9 calibramon profile. 

1 33. A method recited in claim 32, further comprising 

^ 2 measuring the intensity of light from the 

3 source of light transmitted through an opaque 

4 object at the Vumber of points to form a second 

5 raw profile; and 

6 smoothing the second raw profile to form a 

7 black calibration \profile. 

1 34. A method as recited \in claim 32, further comprising 

2 measuring the intensitV of light from the 

3 source of light transmitted through a semi- 

4 transparent object at th\ number of points to 

5 form a semi-transparent oEnect profile; and 

6 correcting the semi-transparent object: profile 

7 using the calibration profile^ 

1 35. A method as recited in claim 34\ wherein the 

2 calibration profile is a white calibration profile, and 

3 further comprising means for correcting the semi- 
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4 transparent object profile using the black calibration 

5 prof ire. 

1 36. A domputer program product comprising a computer 

2 usable m^ium having computer readable program code means 

3 embodied Oherein for causing images to be scanned, the 

4 computer readable program code means in said computer 

5 program product comprising computer readable program code 

6 means for causing a computer to effect, the method 

7 comprising: \ 

8 providing a source of light; 

9 measuring at\a number of points on a 

10 transparent object, the intensity of light 

11 emitted from the source of light transmitted 

12 through the transparent object and forming a 

13 first raw profile; and 

14 smoothing the first raw profile to form a 

15 calibration profileX 

1 37, A computer program prWuct comprising a computer 

2 usable medium having computer readable program code means 

3 embodied therein for causingXimages to be scanned, as 

4 recited in claim 36, wherein \he calibration profile is a 

5 white calibration program, andXthe computer readable 

6 program code means in said compter program product 

7 comprising computer readable proWam code means for 

8 causing a computer to further effWt the method 

9 comprising: \ 
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10 measoiring the intensity of light from the 

11 source of light transmitted through an opaque 

12 object at the number of points to form a second 

13 raw prCifile; and 

14 smoothing the second raw profile to form a 

15 black calibration profile. 

1 38. A computer jsrogram product comprising a computer 

2 usable medium having computer readable program code means 

3 embodied therein fCir causing images to be scanned, as 

4 recited in claim 36\ the computer readable program code 

5 means in said computW program product comprising 

6 computer readable prdaram code means for causing a 

7 computer to effect thA method further comprising: 

8 measuring the intensity of light from the 

9 source of light transmitted through a semi- 

10 transparent object atythe number of points to 

11 form a semi - transparent object profile; and 

12 correcting the semi- trarisparent object profile 

13 using the calibration proVile. 

1 39. A computer program product Comprising a computer 

2 usable medium having computer reaWble program code means 

3 embodied therein for causing imagek to be scanned, as 

4 recited in claim 38, the computer readable program code 

5 means in said computer program produAt comprising 

6 computer readable program code means f^r causing a 

7 computer to further effect the method comprising means 
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8 for coWecting the semi-transparent object profile using 

9 the blackNcalibration profile. 



SJ 
'Si 



1 40. A system >s recited in claim 33, wherein the 

2 calibration protide is a white calibration profile. 
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A method for improving an initial calibration 
prof i"tfe-4iaving an initial profile extent to form an 
improved calibration profi^^ the initial calibration 
profile formed fotvascarife^ employing a linear array CCD 
and having a directionN^ motion, the method comprising: 

applying multirate filteri^Q to the initial 
calibration profile so as to rbcm a filtered 
profile. 
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1 42. AX^ystem for scanning images as recited in claim 9, 

2 wherein \he transparent object is air. 

1 43. A systW as recited in claim 32, wherein the 

2 transparent dbject is comprised of glass. 

1 44. A computer Vrogr am product as recited in claim 36, 

2 wherein the transparent object is air. 

1 45. A computer prodxafet as recited in claim 38, wherein 

2 the transparent objectVs comprised of a glass base. 
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46. A computer program pr>Dduct as recited in claim 36, 
wherein the smoothing is comprised of filtering, 
extrapolation and decimation. 
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1 47. A computer urogram product as recited in claim 46/ 

2 wherein the filtering includes multirate filtering. 
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